the edge opposite ! , a fact which can be useful in scan conversion.
The areas of triangles ! ! , ! ! and ! ! may be computed in a trivial manner. For example, the area ! of triangle ! ! is equal to one---half the magnitude [3] of the cross product ! × ! . Moreover, because the factor of one---half appears in both the numerator and denominator of equation 1, we can ignore this factor and calculate ! as
Values of α, β and γ are analogously defined for computing A 1 and A 2 .
Equations for these triangle areas may be generated via cyclic permutation of the indices 0, 1 and 2
To calculate the barycentric coordinates for the pixel that corresponds to point , the three areas ! , ! and ! are calculated via equation 2 then substituted into equation 1.
Interpolation is then performed using these barycentric coordinates as follows for the texture coordinates ,
Interpolation of the color coordinates , , may be performed in a similar manner.
However, interpolation that is performed in this way is logically inconsistent because the barycentric coordinates are defined in perspective space but the color and texture coordinates are defined in world space. The perspective transformation is non-linear, so the linear interpolation that is expressed by equation 3 produces errors. It is therefore necessary to undo the perspective transformation prior to interpolation in a manner [4] that is known as either rational linear interpolation [5] or hyperbolic interpolation [6] and that is shown as follows for the texture coordinate u
The above equation suggests that equation 1 may be modified to express barycentric coordinates that are transformed from perspective space to eye space as follows
Because eye space and world space are related by a linear transformation, the transformed barycentric coordinates ! ! , ! ! and ! ! may be employed to perform linear interpolation of the texture coordinates , or the color coordinates , , as shown as follows for the texture coordinates ,
Equations 2, 5 and 6 permit derivation of a set of equations that may be used for the "MIP mapping" [7] or pre-filtered approach to texture mapping that requires the partial derivatives [8] , , and . Equation 3 implies that
And equations 2 and 5 imply that
Given equations 7 and 8, the chain rule of partial differentiation yields [9,10]
A useful form of this equation may be derived by taking both and to be the pixel spacing , then by multiplying both sides of the equation by to obtain the total differentials and that represent the instantaneous rate of change of u and v at the 
and ! ! ! . Following this setup computation, the areas of triangles ! ! , ! ! and ! ! may be computed on a per---pixel basis as
The areas can then be used on a per---pixel basis to compute barycentric 
